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Antibacterial Effect of Фе Total Extract of Hypericum 
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Abstract|] This paper studied the effect of the total extract of Hypericum perforatum L. on three strains of 
Staphylococcus aureus in the course of 24 hour’ s incubation with and without illumination[] during which the 
Optical Density valud] 640 ши | Colony Forming Unit[] Total Cell Count[] Minimum Bactericidal Concen- 
tration and superoxide dismutas¢] $000 were tested. The results showed that the total extract had antibac- 
terial effect on the three strains of S. аигеив[] its effect depended on its concentrations but was independent 
of illumination and it induced the increase of SOD activity in bacterial cells. 

Key words[] Hypericum perforatum[] Total extract] Staphylococcus ашеи» Antibacterial effect] Super- 
oxide dismutase] $000 
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1 00000 
11 00000 

ПППППППП Staphylococcus aureus AB911180 АВ93147 0 AB910530 0000000000600 
О00000000 10000 000 100000 021 №сі5 #10 00 1g0pH7.20 1 000m0 O O O 
000 18#000000000000053В0 0000000000000 
1.2 ТЕНРр | [] [| 

П 6-70 0000000 256 (0010 0 10101 200 000 505 00 0 0Г ГШ Г 
ПП 9%%00000000000 00 Метео 0 0 1988 0000000000000000000 
0000 1000000000 0.1mg0 0000000 тене. 3.8119 J 00 7.62% 00 TEHPL. D 
П 40960 00000000 0.10 1.00 10.0 mg/ml O ТЕНРЬЦ И ОО 
1.3 ТЕНРЬМ!Ї! ЇЇ 1 Ци l] 
1.3.1 0000 0300000000000000000 65000000 Ор Optical Density[] 
U 0.27 000 3000 TEHPLI] III U Ш 

01 3000 TEHPLI] 00000 30000000000000 

















Table 1 Separate treatment design of the effects of TEHPL at three concentrations оп 


three strains of Staphylococcus aureus 
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Samples P ш. мэ роо airi 40% Ethanol Liquid medium 
SH 0.1 8 132 
SH; o 1.0 8 132 
SHio.o 10.0 8 132 
SCKg 132 8 
SCKg 132 8 

ПШППППП 41 1 1600 ТЕНРШПППППППППШ TEHPLI 2 10111010 
ПП0 00001 0 021100010037с 000 180% 00 140000000 37%0 000 
ПООО ты 

ОООО 0 5000000 37Сс 0 0 0 П 0 0 15000 1  Г 2411 (1 2000 10 ООП 
UU 41021111 0 00 CFU[] Colony Forming Unt |]  ГП 411241 [J J 1 LJ ТСС] Total Cell 
Соши [| 
1.3.2 ТЕНЦЦП ЦЦШПШПШ ЦГШЦИ UI Op. Ü. 0000 22000 боһ 0000 Op [| 
O Об, 011111110110 ТЕР 40601 1 0 0 Ц  ГГ ЇГ 
0000000 500000000 0000 

СЕОППП1ППППППППППП ПП 10°°0 10°0 1040 100 10-°0 10-70 19000 
0.1 П 0000000 45©ЦППППШППШПППППППППППП37©ПП 48 0000003 
О00000 ск О CFU[] 30-30000000000 CFU/ml[] [] Ú] Ú] 

ТССППППППП 00000 107°[П10-°П107°П10°ППП 24 00000000000 10 




























































































































































































































































































60 U ПООООООООООООООООООООО00 97 
ша 0000000000000000000 0.3%100000000000000000000 
O O 5 000 r/min] 20min | ILU UI) 19931 2.7 L| [ПШ] 10ш0 0 
UUUDUUDUDDUDUDUUUUUUUUUUDUUDUDUUUUUU ПШШППШПППП 20П 00 ТСС) O 

3 TCC/ml 





















































МВС] Minimum Bactericidal Concentration] ПП 00000000000000 20000 0000000 
UU DD 500 ТЕНРЬООО 50 0000 0.955 3 П 00000000L орь =0.20 0 
ПОООООО00 300000000 с 0000000 СК ШОПОООООО 1.3.100000 
00000000000 5000000000000 ОО 150 r/min O 37%0 0 24,000 50 11 
O ТЕНРЕПОООООВБОООО 44 l 2 20 010 000 0 UI TEHPLII 0000 
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5ООППППППППППП1.3.1П ШП ТЕНРЬП П П DU D JU 0.010 0.10 1.0 me/ml[] [ПП 
00000 37<[] 150 r/min ПП 2400 0 6000 4 mll] O 0 6 001 ши 4 min[] O 2 ml pH8.2 
Tris-HCl ПП 6 000 r/min] 4mi ПППППШППП 1ШШШПШПШПШППШППППШП 
О00000 00000000 ШО 4 0 Ц  ЦГ Г  Ц  Ц ШИШИШИ 150 %0 
ППППППППП 50minl[] O 0 L] 7 000 "ме 3 mi] I]  П ППГШПГ ШПГП19 311П0ШПГП0ШГ1Г 1 Г U U 
sop O U U OOOD «ПШПП 500 ПП ис  ( Ш 51000 0 0 0 ГЦ011( 
Об = 0.20 0 $900 [] [| 

















































































































































































































































































































2 ППППП 
2.1 TEAPLO 0 30000000000 Ордын 

ТЕНРЕП 0 300000000000000000000000000 2001 
O ODç I 00000 1-0 60 

ПП 1-0 6000300000000000000000000 s000 0 
ПППП 4050 0000000 5с 0000000000000 ТЕН 3000 
059.0 $9,0 SH. 00 300000000000 Oba. U 0 ПП SCK 0 SCK l 
ПО TEHPL] 3000000000000000000000000000001 TEH- 
Р.00000000000000000000 
2.2 TEAPLO O0 30000000000 СЕОПП 

TEHPLO 0O00 24h000000 4h00 1000 100000000000000 
ППП 4800 300000 скл 0000 200 300 40 

00200300 4000 40%0 00 30000000000000 00000n/ 
n > ПШ TEHPL [] 00000 n/w < Ш n/m < Ша,цус« ШООООО0О000000 
ПО a/n <10 n/m « III ПППППП 1-0 60000000 300000 $н,.0 
СЕО О O SH, 50 $СК О0О О0О 0000000 200 AB911800 1600 AB931470 
П 240 AB910530 0000000000 ТЕНР.00000000000000000 
0000 ТЕНР 00000 
2.3 ПП 450 24,0 3000000000 ТСС 

0000 7-0 990000000000 0000 240300000 5Ң\П TCC 





98 00000 240 
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0 4 8 12 16 20 24 0 4 8 12 16 20 24 о 4 В 12 16 20 24 
ЮН Time(h) ВНЕ Time(h) ЕНБ Time(h) 
0 1 ТЕНРЬО 0 AB911180 0 0 2 ТЕНР 0 AB911180 0 0 3 TEHPLO 0 AB93147 0 0 
ООППППП 09000000 0900000 
Fig. 1 OD values of АВ91118 treated Fig. 2 ОР values of AB91118 treated Fig. 3 OD values of AB93147 treated 
with ТЕНРТ, under illumination with ТЕНРГ, without illumination with ТЕНРГ, under illumination 
£ Е Е 
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B $ š 
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я М 02 [ша a 
8 Ос тети Re © 
0 4 8 12 16 20 24 0 4 8 12 16 20 24 O 4 в 12 18 20 24 
ВУ] Time(h) ВИ Time(h) ВН) Time(h) 
0 4 TEHPLO 0 AB931470 0 0 5 ТЕНР 0 AB910530 0 0 6 TEHPLO 0 АВ91053 0 
09000000 0900000 09000000 
Fig. 4 OD values of АВ9З147 treated Fig. 5 OD values of AB91053 treated Fig. 6 OD values of AB91053 treated 
with ТЕНРТ, without illumination with ТЕНРТ, under illumination with TEHPI, without illumination 
ik: — K—SCK=: —O— SCK ж: —@#— Нот: —Х—$Н10:—&—ЗН1оо 
0 2 TEHPL[] 0 AB91118[] 0 CFU/ml 
ТаМе 2 CFU/ml of АВО1118 samples treated with ТЕНРІ, 
00 0000 


ПО Шатпабоп 5СК mO 5СК{] nO m/n SHl mO m/n 580 nO n/n 580 nO n/n m/m n/m 


Time or dark 




















4h 00 Hlumination 1.00х 108 1.52 х 10% 1.5200 3.60х 107 0.3600 7.31х 107 0.0731 4.50x 10° 0.0045 0.2031 0.0616 
000 раж 0.94x10° 1.71x10° 1.8191 3.40x10 0.3617 9.05х 107 0.0096 3.90 х 10* 0.0004 0.0266 0.0431 
8h ПО Illumination 1.36x 108 1.66x108 1.2206 5.10х 107 0.3750 1.31х 105 0.0096 8.07х 10* 0.0006 0.0257 0.0082 
000 Dak 1.43х10% 1.84х 10% 1.2867 3.11x10 0.2175 7.00х 107 0.0049 5.01x10 0 0.0225 0.0072 
12h 00 Ilumination 1.84x 10° 2.10x108 1.1413 6.32х 107 0.3435 1.59x10 0.0864 6.22 х 107 0.0003 0.2516 0.0039 
000 Dak 1.91х 10° 3.43 х 10% 1.7958 3.00x10 0.1571 1.95х 107 0.0010 3.16x10 0 0.0065 0.0162 
16h [] 0 Illumination 2.52 х 10° 4.39 х 107 1.7421 6.90х 107 0.2738 1.75x10 0.0694 3.04x10 0 0.2536 0.0002 
000 раж 2.58х10% 4.70х 10% 1.8217 2.97x10 0.1151 1.55х 107 0.0006 2.50x10? 0 0.0052 0.0028 
20h O 0 Illuminaion 2.73 х 10 3.51х10# 1.2857 7.44х 107 0.2725 3.57х 107 0.1308 0 0 0478 0 
000 Dak 2.85х 10° 3.53x10° 1.2386 5.66х 10° 0.0199 9.00 х 10! 0.0003 0 0 0.0159 0 
24h 11 0 Illumination 1.54 х 108 2.60 х 108 1.6883 1.08 х 10% 0.7013 8.55 х 107 0.5552 0 0 0.7917 0 
000 Dak 1.70х10° 2.55 х 10% 1.5000 4.20 х 107 0.0025 6.50х 10* 0.0004 0 0 0.1548 0 
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0 3 TEHPL[|] П АВ93147 0 0 CFU/ml 
ТаМе 3. CFU/ml of AB93147 samples treated with TEHPL 
00 0000 
ü ü Illumination ScCK[] nol] SCKI|] n0 nı /no SHo il m0 m/n эн, њ0 п/п) Ню м0 m/n m/m nin; 


Time or dark 














4h 00 Hlumination 5.88 х 10° 6.86х 10* 1.1667 2.57х 10° 0.0044 2.40x 10° 0.0041 1.52x 10° 0.0026 0.9339 0.6333 
000 Dak 6.30х10° 7.90x10° 1.2540 2.31х 107 0.0037 2.00х 107 0.0032 3.43х 10° 0.0005 0.8658 0.1715 
8h ПО Illumination 6.12х 10% 8.15x108 1.3317 1.66x 107 0.0027 8.51 х 10° 0.0014 8.57 х 10" 0.0001 0.5127 0.1007 
000 рак 6.55x108 8.33 х 10% 1.2718 1.59х 107 0.0024 6.50х 107 0.0010 1.57x10° 0.0002 0.4088 0.2415 
12h 00 Illumination 6.53 х 10° 1.22x10° 1.8683 1.05 х 107 0.0016 6.65х 10° 0.0010 1.74х10ї 0 0.6333 0.0262 
000 рак 6.86х10* 1.26х 10° 1.8367 1.00х 107 0.0015 5.22 х 105 0.0008 5.10х 10? 0 0.52200.0010 
16h 0 0 Hlumination 8.44 х 10% 1.38 х 10° 1.6351 1.20 х 107 0.0014 3.30х 10° 0.0004 1.40х102 0 0.2750 0.0004 
000 рак 8.51 х10* 1.45 х 10° 1.7039 9.51 х 105 0.0011 1.73 х 10° 0.0002 0 0 0.1819 0 
20h 0 0 Illumination 8.83 х 108 1.55 х 10? 1.7554 3.00х 10° 0.0034 1.85 х 105 0.0002 0 0 0.0617 0 
000 рак 8.80 х 108 1.31х 10? 1.4886 1.63 х 107 0.0019 1.15 х 10° 0.0001 0 0 0.0706 0 
24h ПП Шитпаноп 5.39 х 10% 7.97 х 10° 1.4787 5.10 х 10° 0.0095 1.12 х 107 0.0002 0 0 0.0220 0 
000 рак 7.17х 10 7.84 х 10° 1.0934 3.30 х 10° 0.0046 7.30 х 10* 0.0001 0 0 0.0221 0 











0 4 ТЕНРІ.П 0 АВ91053 0 CFU/ml 
Table 4 CFU/ml of АВ91053 samples treated with ТЕНРІ, 


ПП 0000 
ПО Iluminaion 5СК mO ЗСК nO m/n SHl mO m/n 580 nO n/n 580 nO n/n m/m n/m 
Time or dark 

4h 00 Пиманов 2.12x 107 3.40 x 107 
000 Dak 2.30x10 3.51x10 
8h ПП] Hlumination 6.00 х 107 7.18 x10 
000 Dark 6.15х10/ 7.40x10 
12h 00 Illumination 1.05 х 10° 1.36 x 10% 
000 рак 1.16x10° 1.55x 10 
16h 0 O Hlumination 1.25 х 10% 1.77х 107 
000 рак 1.21x10° 2.03 х 10 
208 0 O THlumination 2.18 x 10* 2.66 x 107 
000 рак 2.32x10° 2.99х 10% 
24h O O Tllumination 2.01 х 108 3.04х 10% 
ООО рак 1.93 х 10 3.22х 107 





.6038 6.09 х 10° 0.2873 
.5261 5.71 х 10 0.2483 


4.89 х 10° 0.2307 1.68 х 10° 0.0792 0.8030 0.3436 
4.80 х 106 0.2087 1.45 х 10° 0.0630 0.8406 0.3021 
.1967 5.85 х 10° 0.0975 3.23 х 10° 0.0538 1.35 х 10° 0.0225 0.5521 0.4180 
.2033 5.56 х 10° 0.0904 3.00 х 10° 0.0488 1.11 х 10° 0.0180 0.5396 0.3700 
.2952 5.61 х 10° 0.0534 1.66х 10° 0.0158 2.03 х 10° 0.0019 0.2959 0.1223 
.3362 5.33 х 10° 0.0459 1.20 х 10° 0.0103 2.01 х 10° 0.0017 0.2251 0.1675 
.4160 9.70 х 10° 0.0776 1.30 х 10° 0.0104 9.86 х 10* 0.0008 0.1340 0.0758 
.1777 5.04 х 10 0.0417 1.12 х 10° 0.0093 9.17 х 10* 0.0008 0.2222 0.0819 
.2202 1.55 х 10" 0.0711 1.93 х 10° 0.0089 2.65 х 10 0 0.1245 0.0014 
.2888 7.92 х 10 0.0341 1.01 х 10° 0.0044 1.25х 10 0.1275 0.0012 
.5124 2.36 х 107 0.1174 3.15 х 109 0.0157 0 0.1335 0 

.6684 1.35 х 107 0.0699 9.80 х 10° 0.0051 0 0.0726 0 
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О00000000000 $ск 0 5СК, 000 Tech IILI ТЕНР. 000 300 
0000 24ъ0000 000 АВ911180 АВ93147 0 SH, l] ТССППППППППП 2 
000 58,0 00000000 2030100000000 2000 ООП 246000 
000000000 10400 2450000 AB891053 0 SH, со | TCCO 00O 5Н,5 00 
ТССП П ОО оО 000 $8,0 00 000000 50 600 000 2400 
AB91053[] SH ll СЕУ O ПОП 400  5Н,, 0000000000 
2.4 MBC|[J [] [] Ú 

00 500000000 тЕНР,0 300000 Mesco 0 00 AB911180 0.475 mg/ml 
ПООШ 0.200 mg/m0 O O O [[] AB931470 0.375 mg/m0 O O [T] 0.150 mg/m0 O 0 0 Ш 
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0 7 TEHPLO 0 AB911180 0 TCC 0 8 TEHPLO 0 AB931470 0 TCC 0 9 TEHPLO 0 AB910530 0 ТСС 
Fig. 7 TCC of all the samples of Fig. 8 TCC of all the samples of Fig. 9 TCC of all the samples of 
AB91118 treated with TEHPL AB93147 treated with TEHPL AB91053 treated with ТЕНРГ, 


ПЕ: 8. ЈЕНЕ АРЕ, КЕЗЕ АҺ, Аһ after incubation with illumination. И. ЗЕНА, 3 4h, Аһ after incubation without illumination. 
ЕВА, ЗЕ 24 п. 24h after incubation with illumination. 2753 ам, 240, 24h after incubation without illumination. 












































05 мвСПППГП 
Table 5 Result of МВС measurement 
00 0000 ТЕНРЬП 0 O Ол. 10 
strains Illumination Concentrations of TEHPL stock solutions/mg. ml `! Controls 
or dak 101520253035404550556065707580859095 00 05 10 15 20 05 80 85 MOSSO СКО SCKg 
AB91118 0000 ++ + + + + + + +++ ++ + + ++ - —- —- ——- —- —- —- —- - + + 
Шипипаной | 
ППППП +++++t+----------------------- + + 
П рак] 
АВ93147 0000 +++ + + + + + +++ ++ ен + + 
Tllumination|[ | 
ППППП ++++------------------------- + + 
П рак] 
АВ91053 0000 ++ ++ + + + + +++ ее + + 
П Tllumination[] 
ППППП +++++t+t+++--------------------- + + 
П рак] 
00+ 0000000000000000- 0000000000000000 
Мое] + means there were survival bacterial cells in the test tubes after incubation. = means there were not any survival bac- 


terial cells in the test tubes after incubation . 


AB91053[] 0.425 mg/ml] O O [Ш 0.250 шаш ПП 0Ш  П 0 П0 UID 

500000000030000000 SHO SH, oO 59,0 SCK 0000 $6,0 
SH, oO SH 0 I ООО ООП СЕП] TCCO MBC[] 0000000 р<09.05 000 
ПППППППППП П О р<0.05Ш 
2.5 5000000 

0 0.010 0.10 1.0 mg/ml TEHPLO 0000000 AB911180 AB910530 37°СП 150 
r/min 00 240 00 6200 10 sopi 0000 10-0 130 

П 10-0 13002000000 $05000 0000000 OSH. o> SH > SHo > 
SCK > SCK 0000000 ТЕНР.ПОООООО000000 sop [] L] ll I] ТЕНРЕ 
0П00000000000000000000 зор П П 500 





60 0 0000009009000 Ц 0 Г 101 





2500 
2000 
1500 





зор л 500(иб ЖЕ] 


1000 x 
Жэ 
x 
500 | Ж x~ 
0 
0 6 12 18 24 0 6 12 18 24 0 6 12 18 24 
ВНЕ Time (п) ВНЕ Time (h) ВНЕ Time (h) 

0 10 TEHPL[][] AB911180 0 O0 11 TEHPL[][] AB911180 0 0 12 TEHPLO 0 AB910530 0 
sop0 00000 sop0 000000 sop0 00000 
Fig.10 The changes in SOD of АВ91118 Fig.11 The changes in SOD of АВ91118 Fig.12 Тһе changes in SOD of AB91053 
treated with TEHPL under illumination treated with TEHPL without illumination treated with TEHPL under illumination 


Ж. —X— SCK 2: —@— SCK ж: —© — Ноот: —X— Нол: —A— SH1.0 





0000 20000000 $02000 Shoal 59,0 
SH, L] SCK O O OO 59,0 59.0 SH oO 00000 
000 р<0.051 0П0000000000000000 
ПОр<0.05Ш 





ее ^ 2300 
as am 00000000 140000 300000 TEHPL 
5000000000 0000000 TEHPLI] 000000 0.0057 0 0.05710 
Fig.13 “The changes in SOD of АВ91053 0.5714 mg/ml[] O 20000 OD. lI O O СЕОП ПП ТСС 
емей with ТЕНРІ without illumination JUD ЗО0000000000 10000000 
ПППП TEHPL[] 300000 MBC [|] O 0.0571 mg/ml 
О 0.5714 mgm O0 000 50 0000000000000 тн 300000000 

0П000000000000000000 
50000000000000000000000000000000000 Веые 
00 2002 00000000 ТЕНИи 00000 $02000000 ODsomO O O CFU 
000 76000 МВСПП ПП 0 ТЕНР.00000000000000000000 
ПППП ТЕНРЬ00000000000000000000000 $90000000 

0000 

00 НРЬПЙППППППППППППППП HvJHU DU 0 ПП Eber- 
тап 1996[] Miccoli[] 19980 Жейед | 199711 (1 П ПП U DU lU 
0 5$сһетррП 200001 11 П  П П П 00000100001010 10 
0П00000000000000000000000000000000000000 
0П00000000000000000000000000 тЕНРО 0000000 
0П00000000000000000000000000000000000 
0 Ems 199811 1 0000000000 1996000000000 131.5000 TEHPLI 0 





102 uU ШОП ПОП u 24 0 





ППППППППППП охь 1999Ш ПП тЕНГЦППППППП ППШЦПОППГ 
ППППППП тн ПП000010101010101001010101000100101010101001( 
000000000000000000000000000000000000000 
0000000000000 

ООО н2.0000000000000000000000000000000 
0П00000000000000000000000000000000000000 
0000000000000 


ШП оо 00 


ПППППППППППП1993.ППППППППП м0. 00000000000 119—125 
Bebien МП Lagniel СП] Garin J[] et 12002. Involvement of superoxide dismuataes in the response of Escherichia coli to selenium oxides 
ОЛ. J Bacteriol 1840 6[[] 1556—1564 
Ebermann КО Alth СП] Kreitner МО её а 11996. Natural products derived from plants as potential drugs for the photodynamic destruction 
of tumor се 1 JO. J Photochem Photobiol ВО 360 2111 95—97 
Ernst ЕП] Rand ЛО Barnes JO et al[] 1998. Adverse effects profile of the herbal antidepressant St. John’ s мог Hypericum perforatum 
1.0 JD. Eur J Clin Pharmacol] 540 800 589—594 
Hippius НО 1998. St John’ s Worf] Hypericum perforatum[] -a herbal antidepressant JO. Curr Med Res Орт 140 300 171—184 
Hubner WD[ Lande $0 Podzuweit НО 1994. Hypericum treatment of mild depressions with somatic symptoms[] JD. J Geriatr psychiatry 
Neurol[] 7 Suppl 10 $12—14 
Kubin АП Wierrani ЕП Jindra RH[] et а/0 1999. Antagonistic effects of combination photosensitization by hypericin[] meso-tetrahydroxy- 
phenylchlorin[] mTHPC[] and Photofrin ЇЇ on Staphylococcus aureus[] JO. Drugs Exptl Clin Кез] 250 100 13—21 
Liu JO O O [T] Chen YO O O [I] Hou ЕП O O Ш et Ї2000. Comparative in vitro activity of ceftibuten[] JO. Chin J Clin Pharma- 
с III I J J ПП 0 Ш 15] А0 243—250 
Meruelo DO Lavie СП Lavie DO 1988. Therapeutic agents with dramatic antiretroviral activity and little toxicity at effective doses[] aromat- 
ic polycyclic diones hypericin and pseudohypericin[] JO. Proc Natl Acad Sci USAD 83] 14[[] 5230—5234 
Miccoli Ш Beurdeley-Thomas АП] De Pinieux СП et al[ 1998. Light-induced photoactivation of hypericin affects the energy metabolism 
of human glioma cells by inbibiting hexokinase bound to mitochondria] JO. Cancer Кез 580 2400 5777—5786 
Orth НСО Rentel СО Schmidt РС. 1999. Isolation[] purity analysis and stability of hyperforin as a standard material from Hypericum perfo- 
ratum LO JO. J pharm Pharmacol 510 200 193—200 
Prince АМП Pascual ОП Meruelo D[] et а] 2000. Strategies for evaluation of enveloped virus inactivation in red cell concentrates using 
Hypericin[] JO. Photochem Photobiol 710 200 188—195 
Schempp СМП Ludtke ВО Winghofer ВО et al[]2000. Effect of topical application of Hypericum perforatum ехїгас St. John’ s wort[] on 
skin sensitivity to solar simulated radiation] JO. Photodermatol Photoimmunol Photomed] 160 3[[] 125—128 
Weller МО Trepel МО Grimmel СО et al[] 1997. Hypericin-induced apoptosis of human malignant glioma cell is light-dependent[] inde- 
pendent of bcl — 2 expression[] and does not require wild-type p530 JO. Neurol Кез 190 50] 459—470 
Yan 10011 0 O0 ША ҮП O O Ш Chang KLO O O O Ш еа 1993. Improved assay of modified superoxide dismutase activity 
ОЛ]. Chinese Journal of Biochemical Pharmaceutics П O 000000 О 650 300 49—51 





